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1. PREFACE

AADL (Architecture analysis & design language) provides a means to describe
real time embedded systems, with both their software aspects and their execution
platform aspects, and the relations between the components constituting it.
Specifying a system in AADL instead of in any natural language makes possible
many advanced techniques to help in the development life cycle: iterative
modeling, analysis, code generation, reusability, etc.

It is often interesting to estimate what will be the behavior of a system under
development without waiting for its definitive form. For this purpose, simulation
approaches are very useful, and take naturally place in the development life cycle.
Depending on the evolution of the system under development, a ssmulation may
be used on its specification, refined during the design phase, or compared with the
result of the development at the end of the project.

ADeS aims at simulating the behavior of such system described with AADL. It is
developed as an Eclipse plug-in, in relation with Osate, the AADL modeling plug-
in developed by SEI, and Topcased, which provides a graphical modeling tool.

Attention! The version of ADeS which is presented here (version 0.2.4) is still
under development. Several useful features are not yet integrated. This manual
also contains sections which will be completed in the future.

Prerequisites

1.2.

You are supposed to know AADL before reading this manual. For more
infformation about this language, please visit its officia web site:
http://www.aadl.info, or contact us for support, training or expertise.

In this manual

This manual is organized as follow.
Chapter 2 explains the installation of ADeS.
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Chapter 3 proposes a short tutorial to use the smulator.

Chapter 4 presents the main simulation concepts used by ADeS.

Chapter 5 explains how to perform specific tasks to go further with this simulator.
Chapter 6 gives some general references.

1.3. Naming conventions

This manual uses the following conventions:

e Command linesappear int ypewri ter fontface.

1.4. For more information

1.4.1. Technical support
For technical support or to ask for new features, please contact Axlog.

Axlog Ingénierie
19-21 rue du 8 mai 1945
94110 Arcueil, FRANCE

Tel: +33141243100
Fax: +331412407 36

E-mail: aadl @axlog.fr

1.4.2. Web site

A web page dedicated to ADeS is available on the Axlog web site. Its URL is
subject to modifications in the future. In such a case, please visit the Axlog web
site.

http://www.axl og.fr/aadl/ades_en.html
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2. INSTALLATION

ADeS may be provided under several forms. source code, binary plug-in for
Eclipse, standalone application encompassing all the required dependencies...

Thisversion of ADeS requires the following software components:
« JRE 1.6 (http://mww.java.com/en/download)
o Eclipse 3.3 Europa (http://mww.eclipse.org)
e« EMF 23 (EuropaDiscovery Site)
e GEF 33 (EuropaDiscovery Site)
e Osate 15 (http://la.sei.cmu.edu/aadlinfosite/ OSATEUpdateSite/)

The following software components are recommended:
e Topcased 0.11.0 (http://www.topcased.org).

2.1. Installation through the update site

ADeS may be installed through an Eclipse update site. Its URL is:
http://www.axl og.fr/ades/update-site.

In order to install ADeS and the pre-required software tools specified above
(ADeS dependencies), select “Help | Software Updates | Find and Install...”. The
“Install / Update” dialog opens. Select “Search for new features to install” and
click on the “Next” button.

Create a new remote site for ADeS by clicking on “New Remote Ste...”. And fill
fields asillustrated by Illustration 1.
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£ New Update Site x|

Marne: | ADes Update Site

LIRL: Ihttp:,l',l'www.axlu:ug.Fr,l'ades,l'update-site

(7) ok I Cancel

[llustration 1: ADeS update-site creation

Then create one remote site for OSATE. Its update site URLSs is specified above
between brackets.

Select the three remote sites (ADeS, Europa, and OSATE) as shown in the
Illustration 2 and click on the “Finish” button.

Update sites to visit _
p I. [ W ! |

Select update sites ko visit while looking for new features, ™ s

Sites ta include in search:
&3 Update Site ew Remote Site. ..
[F %|a0es Update sit New Remate Sit
\{I Callisko Discovery Site :
O <]eMF Update site New Local Site... |

%] 0SATE Udpate Site

Mew Archived Site. .. |
O \fﬂ The Eclipse Project Updates

¥ Ignore Features not applicable to this environment

[T automatically select mirrors

(7) = Back Mesb =

Cancel |

[llustration 2 Install dialog

Nota: Eclipse may ask you to choose the update site mirrors: choose the default
ones works fine.
Inthe “Updates’ dialog (see Illustration 3), check boxes so that:
o “Show the latest version of a feature only” is not selected;
o “Filter featuresincluded in other features on the list” is selected.
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Develop each update site in order to see the content of each update site (see
[llustration 3). Develop “ADeS’ and select “ADeS 0.3.0": an error message should
appear and traduce a missing dependency. In order to correct that, click on the
“Select Required” button.

Nota: Click on “ Select Required” without having developed each update site
should give nothing.

& Updates

Search Results

Select features to install from the search result list,

Select the features to install:

=+ ) ] Deselect Al |

- E-[Q000 ADes

EID \!{I Callisto Discavery Sike Mare Infio |
D 000 € and C++ Developement B |
B[00 Charting and Reporting
D Ul Database Developrment Select Required |
E-[J000 Enabling Features
: ) ) Error Details, .. |
D U0 Graphical Editors and Frameworks

-0 Java Development

D 000 rodels and Model Development

D U0 Testing and Performance

|:| 000 web and J2EE Developrent

=[] il EMF Update Sit

- E-[J000 EMF SOk 2.2.1

=[] %l 0SATE Udpate Site

D U0 ©3ATE Frontend, Analysis Plug-ins, & TopCaseD Release 1.4.0
D U0 ©SATE Fronkend, Analysis Plug-ins, & TopCaseD Release 1.4.2
D 000 5ATE SDK 1.4.3 {11 Jan 2007}

D U0 TopCaseD Graphical Editor 0,10.0 for OSATE Release 1.4.0

ADeS update site.
0 of 205 selected,
™ Show the latest version of a feature anly

¥ Filter features included in other Features on the list

7 = Back | MExt = | Einiish I Cancel

[llustration 3: Update site installation (1/2)

Nota: The version of OSATE that is selected by default is the latest one. This
latest version of OSATE is compatible with ADeS v0.2.4 because it
requires a version of EMF which is not compatible with ADeS to. User
should manually select * Open Source AADL Tool Environment 1.4.9” .

If the computation of the dependencies has worked fine, the features selection
should be similar to the one contained in Illustration 4 — versions excluded.

If thisis the case, click on the “Next” button. Perform the end of the installation
wizard and launch download and installation processes of the selected features.

Once installation is over, arestart of the Eclipse SDK is needed. After restarting,
the Eclipse environment and ADeS are ready to be used.
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& Updates

Search Results

Select features to install from the search result list,

Select the features to install:

=[] %| &Des Update Site Deselect Al |
. @000 ADes

EI \rﬂ Callisto Discavery Sike More Tnfa |
000 € and C++ Developement Properties |
000 charting and Reparting

[ 000 Database Development ‘Gelart Required:

3000 Enabling Features .

[ 000 Graphical Editors and Framevarks &EHEMI
000 Java Development

=

O

(00 Models and Model Development
(00 Testing and Performance

Q000 Web and J2EE Development
=[] il EMF Update Sits

Q000 EMF S0k 2.2.1
]| OSATE Udpate Site
000 oSATE Frontend, Analysis Plug-ins, & TopCaseD Release 1.4.0
[ 000 SATE Frantend, Analysis Flug-ins, & TopCaseD Release 1.4.2
[ 000 SATE SDK 1.4.3 (11 Jan 2007)
[ 000 TopCasel Graphical Edikor 0,10.0 For OSATE Releass 1.4.0

ADeS update site.
4 of 205 selected,
" Show the latest version of a feature anly

¥ Filter features included in other Features on the list

7 = Back I Mext = I Einiish | Cancel

Ilustration 4: Update site installation (2/2)
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In order to be sure that ADeS is correctly installed, select “Help | About Eclipse
DK”. The ADeS icon should appear in the About Eclipse SDK dialog (see
[llustration 5).

& About Eclipse SDK i x|
Eclipse S0k

“ersion: 3.2.1
Build id; M20060921-0945

() Copyright Eclipse contributors and others 2000, 2006, Al rights reserved,
Visit hkkp: f fumen, eclipse . orgfplatForm

This product includes saftware developed by the
Apache Software Foundation http: ffvasns, apache, orgf

% WI@//ADES icon
|-

IZ:‘E:ZI Eeature Details | Flug-in Dekails | Configuration Details |

Illustration 5: About Eclipse SDK dialog

2.2. Installation of the archive plug-in

ADeS may be provided as an archive file (.zip) containing the binary files of the
plug-in.

To install it, make sure to have the pre-required software tools specified above,
and just unzip the ADeS installation file into the Eclipse installation directory.

2.3. Installation of the standalone archive

ADeS may aso be provided as an archive file containing all what is needed to run
the program: Eclipse, the required plug-ins, and the ADeS plug-in. To install it,
just unzip the installation file where you want and run ecl i pse.
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3.1. Step 1: Launch of Eclipse

3. BASIC TUTORIAL

This section presents a short tutorial to teach the use of ADeS. This tutorial is

based on the modeling and simulation of a simple one-processor system with two
threads which periodically communicate through ports.

3.1. Step 1: Launch of Eclipse

Start Eclipse.

If Eclipse starts for the first time, or if the option is not disabled, a dialog appears
to choose the workspace (I1lustration 6).

& workspace Launcher

x|
Select a workspace

Eclipse SDK stores your projects in a folder called 3 workspace.
Choose a workspace folder to use for this session.

Workspace; | |

j Browse... |

[~ Use this as the defaLlt and do not ask again

o I Cancel |

[llustration 6: Dialog for selection of the workspace

If Eclipse starts for the first time, it opens a welcome screen (Illustration 7). Close
this screen by clicking on the cross of the Welcome tab.
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& Java - Eclipse SDK - o] x|
File Edit Mavigate Search Project Run  Window Hep

[llustration 7: Welcome screen of Eclipse

Now we have to open the AADL perspective to edit the description of the system.
To open this perspective choose the menu “Window|Open Perspective|Other...”.
A dialog is open to select the desired perspective (lllustration 8). Choose “ AADL”.

C'-.-'S Repositary Explaring
f‘iDebug

%J Java (default)

@,J Java Browsing

'EgJJava Tvwpe Hierarchy

== Plug-in Developrent
|._'|>_‘|F'\es-:uur-:e

E]DTeam Synchronizing

6] I Cancel

[llustration 8: Open per spective dialog box

We get en empty Eclipse workspace (lllustration 9).
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3.2. Step 2: Modeling an AADL architecture

& AADIL - Eclipse SDK o] x|
Fle Edit MNavigate Search FProject QSATE  Analyses Run Window Help
jrir o |open A 5% S OEE |~ |- drn - Elm ol >
8 480U Navigator 52 =0 = O |[ 5= outline 52 =0
A = Anoutling is not avaiable.
2 = Standard Froperty Sets
[ AADL_Project
“] AADL_Properties
Problems AADL Property Yalues X @ py T O
Mo properties to show: Please select a single object that is an AADL Property Holder.

I

Illustration 9: Eclipse framework with an empty AADL workspace

Step 2: Modeling an AADL architecture

This step consists in producing the AADL description of a simple system with one
processor executing two threads. The first one is periodic and triggers the second

one through an event port.

Create a new AADL project: Select menu “File|New|Project...”. A dialog box
appears (lllustration 10). Select “Aadl Project”, click on the “Next >” button and

give a project name (e.g., “demo.aadl.project”).
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& New Project

Select a wizard
Create Aadl Project

axlog #

Wizards:

| type fiter text

----- 2% Java Project

----- $ Java Project from Existing Ant Buildfile
----- 2 Plug-in Project

-2 General

- Aadl Wizards
. T Project
(= CVS

- Eclipse Modeling Framework
[

[

]-l=- Java
#-(= Plug-in Development

(7 < Back

I et = I Eirish

Cancel |

[llustration 10: Dialog box for the AADL project creation

Once the project is created, it appears in the “AADL Navigator” view. It contains
two directories: “aadl” for the textual AADL description files, and “aax|” for the
XML AADL description files. For more information, please read the Osate user

manuals.

In order to create anew AADL model, select the “aadl” directory encapsulated in
the “demo.aadl.project” project, right-click on it and select “New|Other...” in the
contextual menu. A dialog box appears (Illustration 11). Select “Aadl Model”,
click on the “Next >” button, select “Aadl Spec”, “Text File”’, and enter a name for
the moddl (e.g., “simplesystem’). A new empty file called “simpleSystem.aadl” is
created. It should be also opened in the editor. If not, just double-click on it in the
“AADL Navigator” view.
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& New x|

Select a wizard —d

Create a new Aadl XML model

\Wizards:

| type fiter text

----- & Class -
----- & Interface

----- 2% Java Project

----- # Java Project fram Existing Ant Buildfile

----- I Plug-in Project

- General
= aadl Wizards
ﬂ Aad| Model
LB padl Project
-2 CVS ﬂ
@ = Back I Mext > I Eiriish | Cancel |

Illustration 11: Dialog box for the AADL model creation

In the editor you can edit your AADL model. The aim of this tutorial is not to
learn AADL. A complete AADL model is proposed in annex of this document.
Just copy and paste it in the AADL textual editor.

If the Topcased plug-in is installed, it is also possible to graphically edit the
AADL model.

3.3. Step 3: Simulation project creation

Once an AADL project is created, a simulation project can be created. In order to
do this, select menu “File | New | Project...”.

A dialog box appears (Illustration 12). Select “ADeS Project” in the “ADeS’
wizards category, and click on the “Next >" button. It is strictly equivalent to use
the contextual menu of “AADL navigator” (lllustration 13).

Then the ADeS project creation wizard starts (Illustration 14). On the first page on
thiswizard, fill the name of ADeS project to create (e.g. “ demo.ades.simulation”)
and click on the “Next >" button. The second page lists AADL projects which are
opened in the current workspace and that can be referenced by the ADeS project
being created. Select the desired AADL project (“demo.aadl.project”) and click
on the “Finish” button.

At the end of the ADeS project creation, the ADeS perspective is automatically
opened if “Yes’ ischosen in dialog box asking for this opening (lllustration 15).
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Nota: Another way for opening the ADeS perspective is to use the menu:
“Window | Open Perspective | Other...”; it opens a dialog in which
ADeS per spective appears under the“ ADeS’ label (Illustration 8).

& New Project x|

Select a wizard

Create a new ADeS project

‘Wizards:

'@ Java Project
""" & Java Project From Existing Ant Buildfile
----- _‘S—} Flug-in Project
F-(= General
= Aadl wizards
b B pad Project
H-{= aDes
L) ADes Project
Bl Y5
[#-(= Eclipse Modeling Framewark
H-[ Java
(= Plug-in Development
B[ SWN

2 = Back I Mext > I Eimish | Cancel |

Illustration 12: ADeS simulation project creation (dialog box)
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& AADL - Eclipse SDK 10l x|
File Edit Mavigate Search Project ©OSATE  Analyses Run  Window  Help
—a = 2 ]
e | jopamdRdal*% | &cem |[&-]s g(m
[N PR R T =
=0 | = B[ 5= outine 52 =0
oy | = <='|='D = ‘ An outline is not available.
) Project...
Qpen
-
Openwith b Aadl Madel
(% Falder
Copy % File
i paste =7 Untitled Text File
Delete
(= propettysets ® . 6 ] I
& ‘“‘_ simpleSystem, aaxl 08 ADeS Simulation
[#-E, Plug-in Property Sets HEmEmE .
[ 7] ©theti
g Impart,..
27 Expart...
& | Refresh
Run &s 4
Debug As L4
Team L4
Compare ‘with *
Replace With  »
QSATE L4
Properties
T
ﬁjroblems|Properties (@ ABDL Property Yalues &2 (] PX E EIW
J ‘f" demo, aadl, project/aadl{simpleSy stem, aad| J

[llustration 13: ADeSsimulation project creation (contextual menu)

& New ADeS Project & New ADeS Project x|
Create an ADeS Project Link ADeS Project with an existing AADL project
Create an ADeS project in the workspace or in an external location, Select the AADL project to which you want to bind your ADeS project.
Project name: | dema. ades, simulation| 3eferencec.| Ricct]
bﬁ' idema, aadl. proje
W Use default location
Locatiorn: I Ciiwk s abesADeS_demo_runtime/demo. ades. simul: Browse, ., |
(7 = Back I Mest = I Einish | Cancel | < Back I [ext = | Einish I Cancel
[llustration 14: ADeS simulation project creation wizard
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& Open Associated Perspective?

<2 This kind of project is associated with the ADeS perspective, Do you want to
N open this perspective now?

™ Remember my decision

Illustration 15: ADeS per spective opening

Illustration 16 shows the opened ADeS perspective; both AADL and ADeS
projects appear in the “Navigator” view.

& ADe5 - Eclipse SDK

. 1o x|
File Edt Mavigate Gearch Project ADeS Run Window Help
[N B S 1 S I e N [ R R e P p—
m = O |[ = instances 2 =g
=R -

b'q dema. aadl, project
ESREEE 10, e, sirnulation

B2 Instances Attributes 52
2 Event Manager &%

Current date: 0 ps (0 ps)
d |

Date | Priorit: | Event Tvpe

Tz | | i
El consale 2

«B-r%-=0
Mo consoles to display at this time.

J 0+ dema. ades. simulation

|
[lustration 16: ADeS perspective

The ADeS perspective proposes a set of views showing the system under

simulation, its properties, and results of the ssmulation. It also proposes a tool bar
to drive the simulation (lllustration 17).

| OB B B 0 ®
Illustration 17: ADeStoolbar

Each button has arole in the control of the ssmulation. From |eft to right:
 start of the simulation;
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« execution of one step of the ssimulation;

« execution of the simulation up to the end of the current time step;
« execution of the simulation up to a given date;

 stop of the smulation;

 reset of the simulation.

3.4. Step 4: Simulation creation

A dedicated wizard exists in order to create a new simulation. Select the ADeS
project (“demo.ades.simulation”), launch the “ ADeS Smulation Wizard” which is
accessible from menu “File | New | Other...” in “ADeS’ category (lllustration 18).

Select a wizard

Create a new ADeS simulation

‘Wizards:

----- € Interface

----- g Java Project

""" # lava Project From Existing Ant Buildfile

----- Ly Plug-in Project

(= General

(= Aadl Wizards

ElB ADeS

----- S| ADes Project -
“-[5] ‘ADes Simulation

Bl v

[+ Eclipse Modeling Framewark

(== Example EMF Madel Creation Wizards LI

@ = Back: I Mext = I Einish | Cancel |

Illustration 18: ADeS simulation creation (dialog box)
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& New ADeS Simulation x| & AADL File Selection =l
Create a new ADeS Simulation
FILL THIS.

Choose file For the new simulation:

%- simpleSystem, agxl

ADeS Project: | demo, ades. simulation Browse. .. |

Simulation name: | simulation

/
AADL Model File: | simpleSystem, aax| Browse. .. |

AADL System Implementation to instantiake:

oK I Cancel

6] Finish I Cancel |

Illustration 19: ADeS simulation creation wizard

Fill text fields of the ADeS simulation creation wizard as shows Illustration 19
and click on “Finish”. A folder “simulation” containing afile “.ades” is created.

& ADeS - demo.ades.simulation/simulation,/.ades - Eclipse SDK - |EI|1|
File Edit Mavigate Search Project ADeS Run Window Help
[Nt {R s R T R R = (R I IR =
T Navigakor 22 =0 dema.ades. simulation, simulakion_0.0,1 22 =0
=
BERAE Simulation Overview
bﬁ demo.aadl. project =
- =3 3 .
E| b demo.ades. simulation General Information Simulation Content
i E@ simulation Iimilig:fn describes general information about this The content of the feature is made up of five sections:
Information: holds information about this
j(nH derno,ades, simulation, simulation_0.0, 1 feature, such as description and license.,
Wersion: 0.0.1 Plug-ins: lists the plug-ins that make up this
Mame: simulation feature.
Provider: | My Firm Included Features: lists the features that are
s [nat 57 =5 included in this Feature.
2 Instances i T i ,
simulation: |fr.axog.ades. internal. core Dependencies : lists other features and plug-ins
required by this Feature when installed.
AADL Resources Installation ! sets advanced installation options,

declares an optional install handler and non-

This section describes AADL resources that are plugin data in a Feature.,

referenced by this simulation,
Project demo,aadl. project
Model simpleSystem, agx|
Swstem Impl | DemoSystem.impl

Overview] InFarmation | .ades |

El cansole 2 4B -r5-708

Mo consoles to display at this Eime,

Illustration 20: ADeS simulation editor
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In the same time, the simulation editor is opened (see lllustration 20), allowing the
edition of the newly created “.ades’ file. Fields filled in the ssmulation wizards
appears inside this editor. As a consequence, it is possible to change them.

Nota: For the moment, the two references on the AADL model architecture or
on the AADL system implementation can not be modified inside the
simulation editor.

The AADL project field is not editable since this reference is associated
to the parent simulation project.

3.5. Step 5: Instantiation of the simulation

It is now possible to instantiate the system implementation named
DemoSyst em i npl Which is declared in the “ simpleSystem.aadl” file.

The instantiation of the simulation is the phase during which simulation objects
are created. In order to do this, ADeS gets from OSATE an instance of the system
implementation chosen by the user and anayses it. The concerned system
implementation is referenced by the new created simulation. Once simulation
objects are created, a snapshot of the simulator is saved in a binary file “.snp”.
Thisfileis called the zero snapshot because it represents the state of the ssmulator
at the date zero.

In order to instantiate the system implementation referenced by the smulation file
(“.ades’), launch the instantiation action from the contextual menu “ ADeS | AADL
instantiation” of the navigator view (Illustration 21).
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& ADeS - Eclipse SDK 10l x|
File Edit Mavigate Search Project ADeS Run  Window Help

[l L R S e R R R A =10 )

CTPIEN = 5| s =5 =5

ales Y
'b'q demo. aadl. project
Ebs demo, ades . simulation
= sirulation

e 4
Cpen
Open With L4

e |i=| Copy
£ Event Manager &3 . Paste =0

B¥ Instances attribubes 53 =0

Current date: 0 ps (0 ¥ Delete

!
1d I ove [t Type: | Sour

Rename

g Impott. ..
7 Export...

& | Refresh
=l
I /B = A |

Run As

El consale 5 : Debug As

13
»
o consoles to display . Team 4
»
»
3

Compare With
Replace With

AADL Instantiation

QSATE L4

J 0~ demo.a  Properties ni.ades J

Illustration 21: AADL instantiation action

At the end of the instantiation action, the zero snapshot file is created under the
“snapshot” folder of the simulation (Illustration 22).
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& ADeS - Eclipse SDK o ] 53
File Edit Mavigate Search Project ADeS Run  Window Help
|5 - | wipn i m®E | Q- |+ [E-] )i - e T 4 AL |8 aves.
M\ = O[5 Instances attributes 2 =0 =0
o BB ||| atribute | value
bﬁ demo.aadl.project -

125 demo.ades. simulation
B simulation
(= result
= snapshot
LB s =

| i Lt | 5]
5 Instances 52 = OB event Manager &4 =0
Current date: 0 ps {0 ps)
I1d | Diake | Priarik | Type | Source | Destination |
El console 2 “B-rj-70
Mo consoles to display at this time,
| o @ |

[llustration 22: ADeS perspective at the end of the instantiation

Nota: At this moment, the instance tree viewer contains no AADL instance.
From the simulation point of view, no instance exists yet.

3.6. Step 6: Loading of the simulation

A simulation can be executed if and only if the zero snapshot of that simulation
has been loaded before.

In order to load a simulation represented by a zero snapshot file (“.snp”), launch
the load snapshot action from the contextual menu “ADeS | Load snapshot” of the
navigator view (lllustration 23).
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& ADeS - Eclipse SDK 18] x|
File Edit Mavigate Search Project ADeS Run  ‘Window  Help
[ i | O b 0ol 00 @ Q- 87 L | - T 4 AADL | B ADes
m = O || B} tnstances attributes &2 | S
= || T [ value
IEA demo, aadl. project 1=
EIIDS dema. ades. simulation
= (= simulation
ew »
. . | 2
B Instances 52 : Open With ¥ bt manager 52 T,
= Copy date: 0 ps (0 ps)
I Posie Date | Priority | Type |
¥ Delete
Moyve...
Rename
fag Import. .. |
»
£ Expart. .. —I
B consale 22 2] Refresh o el =l
Mo consoles to display at b
Run As L4
Debug As »
Team »
Compare With ¥
Replace With ¥
By Load snapshot
i CSATE >
J 7% @] demo.ades apshiaty.snp J
Properkies

[lustration 23: Smulation snapshot loading

Once the snapshot of the selected simulation is loaded, the ADeS perspective is
updated (lllustration 24): the instances components are displayed in the instances
tree viewer (even if they are still inactive); the event manager view is refreshed.
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£ ADes - Eclipse SDK =10l x|
File Edit Mavigate Search Project ADeS Run  Window Help
| c5- | wipn i m® | Q- |+ a0 - e T 4 AL |8 aves.
w\ = O[5 Instances attributes 2 = =0
| = & ¥ ||| Attribute | value
bﬁ demo.aadl.project 1=

Ebs demo.ades. simulation
E-{= simulation

~[= snapshat

a=E snp

Lades LI 1 | | _’I

2 Instances 52 = O |[ & Event Manager 52 =8

B |8 simplasystem DemoSystem_impl instance Current date: 0 ps (0 ps)

_m:-ugﬁﬁw I1d | Diake | Priarik | Type | Source | Destination |
singleFrocess 2 Ops 4 START | simpleSystern_DemoSystem... | simpleSystemn_DemoSystem. ..
-5 recaivar
nglefroressor
] mingleiamory
El console 2 B -rj-70

Mo consoles to display at this time,

J f’" G_I demo, ades. simulation)simulation/snapshoty. snp J

Ilustration 24 ADeS per spective at the end of the snapshot laoding

3.7. Step 7: Execution of the simulation

The simulation can now be launched (and controlled) thanks to the buttons of the
ADeS toolbar (these actions are also available in the ADeS menu). The following
table (see Table 3.1) summarizes the actions that can be used to control the
simulation execution.

Icon L abel

[ Run

=l Next event step
Bl Next time step
]| Goto

oo Stop

O Reset

Table 3.1: Actions to use for the simulation execution control
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Once simulation is launched, ADeS views are updated: display of the simulation
results (Illustration 25).

Thereis till a lot of work for these graphical aspects. The current version does
not contain every expected graphical components. dtatistic graphs,
chronograms, etc.

& ADe5 - simpleSystem.aadl - Eclipse SDK i - | Ellél
File Edit Mavigate Search Project ADeS Run  window Help
= = T S 2 o
[Nmit Jimmms I8 |Q- |5 |E-] 0000 High R &
AADL Mavigator 15 =0 ¥ Instances Attributes E2 =0 simpleSyste...  E2 1 =0
Attribute | Walpe | TTTTTTT T T T T ;I
Mame simpleSystem_DemoSystem_impl, FE=ESnpDe oS Fet s
State RLMMIMNG end DemoSystem ; J
[=] Actions list _ _
COMPUTE(S000000000) system implementatiol
T COMPUTE! 10000000000 subcomponents
- COMPUTE( 15000000000 singlePracessor :
RAISE_EVENT(0)[simpleSystem_L EingleREocs A R
gs!ng:eremory Sl Properties singleMenory : me
singleProcessor ; .
& Dispatch_Protocal Petindic slngl?Bus : bus I
Deadine 120000000000 properties )
Actual_Processor_Binding | simpleSystemn_DemoSwskemn_impl| Actual Memory Bi:
Compute_Execution_Time  [30000000000,,40000000000]
Period 120000000000 EESEER | RAC
-
4| | _'l <| | 3
« | (e Event Manager &2 & Eq
El consale 22 Si| qu|=}E'L=f'DEI
ADes Console
thread [e= Z ms] 'sender' has the action list : ;I
- COMPUTE(E000000000) 7
- COMPUTE (10000000000} ;
— COMPUTE (150000000007 ;
- RATSE_EWENT(0) [simpleSystem DemoSystem impl Instance.singleProcess.sender.outPort];
thread [t= 2 ms] 'simpleSysten DemoSystem impl Instance.singleProcess.sender' treats the :
thread [t= 2 ms] 'simpleSysten DemoSystem impl Instance.singleProcess.sender' has the stat
processor [t= Z ms] 'simpleSysten DemoSysten impl Instance.singleProcessor' treats a 'NEW_SCE_|
-
4| | »

|0 |
[lustration 25: ADeS perspective during the simulation

3.7.1. AADL instances view

This view contains a tree viewer into which simulated objects (AADL instances)
are displayed. For the moment, simulated objects that can be displayed in that
view are AADL component instances, AADL port instances and AADL access
instances (bus access for example).

Inside the tree viewer, labels of instance components depend on their respective
state:

« awhite background with anormal font for active components;
e agrey background with an italic font for inactive components.

This is the main view of the ADeS perspective: the content of the other views
belonging to the ADeS perspective depends on the selection in that instances tree
viewer.
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— =8

B [isimpleSystern_DemoSystem_impl_Inskance:
EE’ singleProcess
= receiver

> inPart

sender

i e oukPart

(T singleProcessor

Illustration 26: AADL instances tree viewer

3.7.2. AADL instance attributes view

This view contains a table tree viewer into which attributes of the instance
selected in the AADL instances tree viewer are displayed. According to type of
that selected instance, this view is able to display: the name of the instance, its
state, its actions list, its properties, etc.

This view listen the instance tree viewer selection, but it also listen the selected
instance changes. For example in the case of athread, if itsinternal state changes,
the view will be updated with the new internal state of that thread.

Crmm—r— =5

Atkribute I Value I
Mame simpleSystem_DemoSysten_impl_Instance.singleProcess, sender
Skate RUMMIMNG

[=] Actians list

compute! 10 ms)
compute(15 ms)
raise(EVEMNT{O)[ simpleSystem_DemoZystern_impl_Instance. singleProcess.sender, aukPark)

[=] Properties
Period 120 ms
Compute_Execution_Time [30 ms. .40 ms]
Actual_Processor_Binding simpleSystem_DemoSysten_impl_Instance.singleProcessor [STOPPED] default]
Dispatch_Protocol Periodic
Deadline 120 ms
Synchronized_Component true

[llustration 27: AADL instance attributes view

3.7.3. ADeS console view

The ADeS console view is based on Eclipse console view mechanism. It prints
every simulation activity or instance change: internal state, subcomponents list,
actionslist, kernel events, problems, etc.
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g 2

o IR
ADes Console
processor [t= Z ms] 'simpleSystem DemoSystem impl Instance.singleProcessor' treats a 'SCHEDUI;I
processor [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcessor' is now scheduling
processor [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcessor' schedule element:
* simpleSystem DemoSystem impl Instance. singleProcess.receiwer'.
* simpleSystem DemoSystem impl Instance.singleProcess.sender'.
thread [t= Z ms] 'simplelSystem DemoSystem impl Instance.singleProcess.sender' treats a 'RI
thread [e= 2 ms] 'sender' has the action list :
- COMPUTE(S000000000) ;
- COMPUTE (10000000000 ;
- COMPUTE (15000000000% ;
- RATSE_EVENT(0) [simpleSystem DemoSystem impl Instance.singleProcess.sender. outPort];
thread [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcess.sender' treats the :
thread [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcess.sender' has the stat
processor [&= 2 ms] 'simplelSystem DemoSystem impl Instance.singlelProcessor' treats a 'NEW_SCE
processor [t= Z m=] 'simpledystem DemoSystem impl Instance.singleProcessor' treats a 'NEW_SCE
processor [e= Z ms] 'simplelSystem DemoSystem impl Instance.singleProcessor' treats a 'SCHEDRUL
thread [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcess.sender' treats a 'PI
thread [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcess.sender' has the stat
processor [&= 2 ms] 'simplelSystem DemoSystem impl Instance.singlelProcessor' treats a 'SCHEDUL
thread [t= 2 ms] 'simpledystem DemoSystem impl Instance.singleProcess.sender' treats a 'RI
thread [e= 2 ms] 'sender' has the action list :
- COMPUTE(S000000000) ;
- COMPUTE(l0000000000) ;
- COMPUTE (15000000000} ;
- BAISE_EVENT:i0) [simpleSysten Demodysten impl Instance.singleProcess.sender.oucPort];
thread [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcess.sender' treats the :
thread [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcess.sender' has the stat
processor [t= 2 ms] 'simpleSystem DemoSystem impl Instance.singleProcessor' treats a 'NEW_SCE_J
-
4 | _’l_I

[llustration 28: ADeS console view

For the moment this console view is the best way for giving the simulation result.
In the future, that console should probably be reserved to experts who would want

to have avery precise return of what happened during the simulation.

3.7.4. Jimex event manager view

This view represents the events stack of the ssimulation kernel (caled Jimex). As
the graphica user interface of ADeS is still under development, such a view is

very useful for seeing what exactly happens during simulation.

—

=0

Current dake: 2 ms (2000000000 ps)

Id I [Date | P.I Event Type | SOUrcE I Destination

@5f  Tms 2 TIME_OUT tirmer_simpleSystemn_DemoSystem_impl_Instance, singleProcess, sender tirner _simpleSy
51 Tms 2 TIME_CUT timer_simpleSystem_DemoSystem_impl_Instance. singleProcess. sender timer_simplesy
27  12Zms 2 HYPERPERIOD_EMDED  evg_simpleSvstern_DemaSyster_impl_Instance.singleProcess,sender evg_simpleSys
37 12Zms 8§ TIME_OUT timer _simpleSystem_DemoSystem_impl_Instance. singleProcess, sender tirner _simpleSy
75  15Zms 2 HYPERPERIOD_EMDED  evg_simpleSystern_DemoSwstemn_impl_Instance.singleProcess.receiver evg_simpleSys
31 152ms 8§ TIME_OUT timer _simpleSystem_DemoSystem_impl_Instance. singleProcess.receiver | timer_simpleSy
30 &02ms 4  HYPERPERIOD_EMD S0OM Manager SOM Manager

[llustration 29: Jimex event manager view
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4. CONCEPTS

4.1. Simulation project

A simulation project is an Eclipse project which has the ADeS nature — to which
the ADeS builder is associated.

A simulation project refers one and only one AADL project containing the AADL
model encapsulating the system implementation to instantiate and to simulate.

A simulation project can contain several simulations. The simulated systems may
be the same.

To be completed.

4.2. Simulation builder

To be completed.

4.3. Simulation editor

The ADeS simulation editor is an Eclipse-like multi-page editor which allows
editing attributes and parameters of a simulation. The following paragraphs
explain in detail the content of each page constituting this multi-page editor.

4.3.1. Overview page

The overview page of the ADeS editor represents an overview the simulation
being edited. It contains general information such as the name, the version or the
provider of the ssmulation. It also lists references on AADL resources. the AADL
project that contains the AADL model that contains the AADL system that must
be simulated.
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4.3.1.a. General Information section

This section encapsul ates fields providing the edition of simulation:

e nName; e provider name;
e version, e Zero snapshot.
o |D;

The simulation ID is built with respect to the following format:
<si mu- pr oj ect - name>.<si nmu- name>_<si mu- ver si on>
Nota: For the moment, a simulation name modification would have to impact

on the workspace structure; whereas it should. Indeed, renaming a
simulation should imply renaming the simulation container folder.

Nota: Thesimulation zero snapshot field is not fully supported yet. Next version
of ADeS should bring Improvement on this.

To be completed.
4.3.1.b. AADL Resources section

This section encapsul ates fields providing the edition of references on AADL.:
e project; e System implementation.
e model;

The AADL project whose name is displayed is the AADL project to which refers
the parent simulation project.

The AADL model is the file that contains the description of the architecture that
must be simulated.

The AADL system implementation is the component that must be instantiated in
order to perform the simulation of the described architecture.

Nota: The AADL project field should not be editable since once a simulation is
created inside the simulation project, it is supposed to simulate any
architecture described in the AADL project referenced by its parent
simulation project.

Nota: The support of the AADL model field is not complete: a Browse button
should be added in order to choose the AADL model file in the list of
available mode files.

Nota: The support of the AADL system implementation is not complete either:
this field should be a combo list.
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4.3.1.c. Simulation Content section

This is a set of links to others pages of the simulation editor. These links can be
seen as shortcuts allowing a direct access to precise information.

4.3.2. Information page

To be completed.

4.3.3. Source page

This page displays the ADeS simulation file under its XML textual format.

4.4. Simulation instantiation

Introduce more precisely this phase.

4.4.1. Zero snapshot file generation

Once the instantiation of a system succeeded, the zero snapshot file is created.
This zero snapshot is a capture of the simulator’s state at the date zero. Any
instantiated simulation can then be loaded from that file. For more details about
the loading of a simulation, see section 4.5.

As a zero snapshot is created for each instantiated simulation, it is possible to
instantiate all the ssimulation of an ADeS project and then load them one by onein
any order, without have to re-instantiate them each time.

To be completed.

4.5. Simulation loading

To be completed.

4.6. Simulation execution

To be completed.
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4.7. Graphical representation

To be completed.

4.8. Trace of the results

ADeS is able to keep an historic of what happened during simulation: the state
changes of components, the performed actions of executable components, etc.

Each created simulation contains a folder named “result”. This folder is supposed
to encapsulate a file named “.trace” into which simulation data are directly
written during the ssimulation. The trace fileiswritten in an XML format.

Thefileis not supposed to be human-readable since it aims at either building GUI
needing an historic of the ssimulation (chronograms, statistics, etc.) or “playing
again” the simulation.

Follows thelist of the main XML items that can be found in atracefile:

Item Description

si mu_event The most generic type of simulation events.
st at e_change The state of acomponent changed.
subconponent The subcomponents list changed.
properties The properties values list changed.
schedul abl e_el enents | Thelist of schedulable elements changed.

Table 4.1; XML items of a simulation tracefile

To be completed.

4.9. Time management

To be completed.
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5. TASKS

5.1. Adding a new scheduling policy

This functionality is not yet available.

5.2. Adding a new graphical view

This functionality is not yet available.
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6. REFERENCE

6.1. Processor behavior

The behavior of processorsis specified by the AADL standard §6.1.

6.2. Thread behavior

The behavior of threadsis specified by the AADL standard 85.3.

Additional behavior description may be defined. In the future, ADeS will support
the standardized AADL behavior annex currently under definition. For the
moment, it defines a simple one (cf. below).

6.3. ADeS behavior annex

ADeS defines a simple behavior annex in order to enrich the default behavior of
threads, without involving the complete standardized behavior annex under
definition.

6.3.1. Content of the annex

Several basic actions are defined in this annex to represent the behavior of
threads:

e conpute(duration)
consume CPU resource during duration to represent the code execution;

e raise(portNane)
post an event on port portName,

The following ones are not yet supported:

e pend(port Nane)
wait for an event on port portName;
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e read(dat aNane)
read through the data access dataName;

e wite(dataNane)
write through the data access dataName.

Furthermore, actions list may depend on modes. The syntax is the following one:

{ actionsList } in nodes (nodesList);

6.3.2. Example

6.3.2.a. Simple behavior annex

thread T
features
i nPort in event port;
out Port out event port;
end T ;

thread inplenentation T.inpl
properties
Peri od => 120ns;
Conput e_Execution_Tinme => 30ns .
Di spat ch_Prot oco
annex behavior {**
conput e( 5ns) ;
conput e(10ns) ;
conput e( 15ms) ;
rai se(out Port);
**};
end T.inpl

40ns;
=> ( Periodic );

6.3.2.b. Behavior annex with modes

thread T
features
chMbde in event port;
i nPort in event port;
out Port out event port;

properties

Activate_Deadl i ne => 5n8;
Activate_Execution_Ti me => 5ms .. b5ns;
Deacti vat e_Deadl i ne => 5n8;
Deacti vat e_Execution_Tine => 5ns .. 5ns;
Initialize_Deadline => 10ns;
Initialize_Execution_Time => 10ms .. 10ns;
Di spat ch_Pr ot ocol => ( Periodic );
end T;
thread inplenentation T.inpl
nodes
normal : initial node ;
backup: node ;
normal -[ chMbde ]-> backup;
backup -[ chMbde ]-> nornal;
properties
Conput e_Execution_Tine => 5ns .. 5nms in nbdes (nornal);
Conput e_Execution_Tine => 10nms .. 10nms in nodes (backup);
Peri od => 10ns in nodes (normal);
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Peri od => 20ns in nodes (backup);
annex behavior {**

{
conput e(5ns) ;
} in nodes (nornal)

{
conput e( 10ms)
} in nmodes (backup);
**} '
end T.inpl;
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Annexe A. GLOSSARY

A.1l. Generic terms

AADL
OSATE
EMF
GEF

Architecture analysis and design language
Open source AADL tool environment
Eclipse Modeling Framework

Graphical Editing Framework

A.2. Terms specific to the project
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Annexe B. AADL EXAMPLES

B.1. AADL description of the demo system

-- Description of a sinple systemfor the denp.

-- This system executes two threads. One of themis periodic,
-- the second is sporadic and triggered by the first one

-- through an event port.

system DenoSyst em

end DenpSystem ;

system inpl enentati on DenmoSystem i npl
subconponent s
si ngl eProcessor : processor DefaultProcessor.inpl ;

si ngl eProcess . process Def aul t Process. i npl ;

si ngl eMenory I menory Def aul t Menory. i npl ;

si ngl eBus : bus Def aul t Bus. i mpl ;
properties

Act ual _Menory_Bi ndi ng => reference singleMenory

applies to singleProcess ;
Actual _Processor_Binding => reference singleProcessor

applies to singleProcess. sender
Actual _Processor_Binding => reference singleProcessor

applies to singleProcess.receiver
Act ual _Connecti on_Bi ndi ng => reference singl eBus

applies to singleProcess. connection

end DenpSysteminpl ;

-- Description of a processor to execute the threads
processor Defaul t Processor
features
busAcc : requires bus access Defaul tBus.inpl ;
end Def aul t Processor ;

processor inplenmentation Defaul tProcessor.inpl
subconponent s
mem : nenory Defaul t Menory.inpl ;
properties
Schedul i ng_Protocol => ( RVB );
end Defaul t Processor.inpl ;

-- Description of a process containing two threads

process Defaul t Process
end Def aul t Process ;

process inplenentati on DefaultProcess.inpl
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subconponent s
sender . thread Sender Thread.inpl ;
receiver : thread ReceiverThread.inpl ;
connections
connection : event port sender.outPort -> receiver.inPort ;
end Defaul t Process.inpl ;

-- Description of the periodic threads
t hread Sender Thr ead
features
outPort : out event port;
end Sender Thread ;

thread inplenentation Sender Thr ead. i npl
properties

Peri od => 120ns;
Conput e_Execution_Tine => 30nms .. 40nmns;
Di spat ch_Pr ot ocol => ( Periodic );

annex behavior {**
conput e( 5ns) ;
conput e( 10ms) ;
conput e( 15ns) ;
rai se(out Port);
* % .

end SénderThr ead.inpl ;

t hread Recei ver Thr ead
features
inPort : in event port;
end ReceiverThread ;

thread inplenmentation ReceiverThread.inpl
properties

Peri od => 150ns;
Conput e_Execution_Tine => 60ns .. 60mns;
Di spat ch_Pr ot ocol => ( Periodic );

annex behavior {**
conput e( 10ms) ;
conput e(20ns) ;
conput e( 30ms) ;
**};
end ReceiverThread.inpl ;

-- Description of the menmory onto which the process is bound
menory Defaul t Menory
end Def aul t Menory;

menory i npl enmentati on Defaul t Menmory. i npl
end Defaul t Menory.inpl;

-- Description of the bus onto which connections are bound
bus Def aul t Bus
end Def aul t Bus;

bus i npl enmentation Defaul tBus.inpl
properties
Propagati on_Delay => 5nms .. 5ns;
end Defaul tBus.inpl ;

48148 D-11805001-ADeS-UM-05 a © AXLOG Ingénierie 2007

September 2007



	Preface
	Prerequisites
	In this manual
	Naming conventions
	For more information
	Technical support
	Web site


	Installation
	Installation through the update site
	Installation of the archive plug-in
	Installation of the standalone archive

	Basic tutorial
	Step 1: Launch of Eclipse
	Step 2: Modeling an AADL architecture
	Step 3: Simulation project creation
	Step 4: Simulation creation
	Step 5: Instantiation of the simulation
	Step 6: Loading of the simulation
	Step 7: Execution of the simulation
	AADL instances view
	AADL instance attributes view
	ADeS console view
	Jimex event manager view


	Concepts
	Simulation project
	Simulation builder
	Simulation editor
	Overview page
	General Information section
	AADL Resources section
	Simulation Content section

	Information page
	Source page

	Simulation instantiation
	Zero snapshot file generation

	Simulation loading
	Simulation execution
	Graphical representation
	Trace of the results
	Time management

	Tasks
	Adding a new scheduling policy
	Adding a new graphical view

	Reference
	Processor behavior
	Thread behavior
	ADeS behavior annex
	Content of the annex
	Example
	Simple behavior annex
	Behavior annex with modes




